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(54) MULTITHREAD PROCESSOR INDEPENDENTLY PROCESSING PLURAL 
INSTRUCTION FLOWS AND FLEXIBLY CONTROLLING PROCESSING PERFORMANCE 
BY THE SAME INSTRUCTION FLOWS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multi thread processor which 
dynamically realizes the processing performance needed by 
instruction flows and to improves the total throughput . 
SOLUTION: This processor is equipped with instruction decoding 
parts 1 to 3 which decode instructions, specify function units to 
execute the instructions, and output instruction issue requests, a 
priority control part 60 which controls the priority levels of 
instruction flows that can be set by the instruction flows with 
instructions in the instruction flows, and an instruction issue 
arbitration part 40 which determines instructions to be issued to 
the function units according to the priority when more than one 
instruction decoding part output instruction issue requests to one 
function unit. Consequently, the processing performance needed by 
the instruction flows can dynamically and properly be actualized 
and the total throughput can be improved. 
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mfitm^ih^ov. mtia&ST^p-fe^r-t^^rarisiWL/ 

[0 0 34] I^0Cc^^J;^(ciRUiP;^3?«. kmd:?^ 
-;t/FiiR^iRitr5F hi^WC/v ffe<oi&3i:?'P-fe^if 

^faD:7 -jU F S«cgi?|L/fcH5 6f^S*C*Scr)T 

<Dmm':faizv'^[^sm&^^w^n>^y hx$> 

fc^^JB^SP 3 ©SOSik: J: ^ x PR3[2];&i 0 «:gS:S3 ti^ 
i<bfeCCIR3«>OFFW:S?n2>. C CTPR3P]*S0*C 
tiS t i (c J: 0 ^ >^P -fe ^1 3 CD S a<^±ttS 

[0 0 3 5] IR2. IRll^^h*>. ^tl^tl^m^U'^v 
1^2. IKStrSHOiAif^S^e? F-CAO. IR3tr7 
hi^S^*^o IR3-'IRie^r FOiftStt. 

^rttiR3^iRijtDe!> F^tg«:^s^^Jitfl^^S3el5* 
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SCi^rtftC^o 10 

[0 03 6] g|iaK:7T^'r^^«:Exau>*:^^W. myid^ 

-f -;t/ H i EXCL3--EXCLl(D^fcr h i L . 1 0(D^ 

s. MyiD:7-r->ivFt^. msRumdtwim^oTmm 

•To C(D»&|||fr#-5C[>^Ji|S7'a-kt;+?-3(D^^-C, 

^CS, 20 
[003 7]Da:L2. EXCLLCOSfcTy hfe. I^il"C*So 
Cn6©E)GCL3'-EXn_l(DSirt; ^tCT^T^ffl^^ 

r retexj ; C CD^tt. ^tf7nCDI|S:7'0 -fe 9 1f 5C*f 
[0 03 8] Cti^CO^t. JiKincpr^, decpr^ 
ID:7-f-;l^K<!:PRlUi^:^^0DMmU:7 Y^^KJi. Sii 

i^u^^ktr^xo^m-^u-tyVi^hmcfcify. sit; 
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<^^ff*i»rffi3 0 >ms\t. 0 1 (o^^mfmei 
^»tf«BfgB3 ott. w±mmm i o. »Ea53 2 

0. «tffl»re53 3 0J&ii^S. 
[0 03 9H9±*IJKSP3 10«. ^^»gS»l-3© 

-en-etiKimi" 63iffl<DN0RiiKiAND Eiffi* m 

(PRIl/i?X3r(DFRIx[2];&SON) X«SffSf?it(Cj;0<? 
±tt!8«:>a:-:>rti6 (EXOxtr^r h:&iON> «^{C», 

[oo40]»Ka53 20tt. ^mms^iso^ti 

-et^5C^^CD'rS3o(D7'v;l/5=•:/u^t^^^i^6o St" 

Hi. 

[004 1 ] mmmm 3 0 (3:. afig^^ ^ h a- d 

©^n^?nOC*H£T^»4acr)AND@8SSJS:«i^Se $ 

AND^Kiftj. ^mm 2 otci:»)^$n:fc^*^ 
OFFCcLrU:^-r€», ccr. r^dt^^vmtct 

^TjKf ready_nfi^ (n»A, B. CX»D) tt. 
S«t8-3.::i h )&J#^;&gt:f ti SttfiSOc* S C i 
^ttSU. i&il:^a'fery1M'-3K:^J)CUT:®fiS:x::,t. h 

x^6ffl;t;$n5 3fcf9 h<D^-^T^s, ^tf«Bf953 

3 0?!i^6(Z)tH;^j## (l^--3iA ir-3B. IC-'SC iir-3 

D) 5cout:». t^-rnfes&s" r ©it^ 

»aSir^f5fe35>it5fifia:^-^ FA^. ffi:^<i#3B{S« 

<^^ff3Sf?S4 0>a9tt. SlCO^^atfSHfS 

^»tfS3f?SlJ4 0«. tSte^t.^:.-. HA-DcD^n-etl 
)^t£5rSH#^4 0A-4 0D^®^€.o #i3(fa«i[^ 
CiM^^T'TSOr. CCt?«i3#a4 0AJ&fmiLT 

giwrs. mf^mA 0 a«. ff5tJBft«^SB4 1 Atm 

[0042] ff5BBfil!:«SSB4 1 AJi. Stf «»rffl3 3 
0**6cDfcH*Sla&fi#aA 2a 3^t. fiSiS^P-fe^ 

■t^<DS^fiPRIl[l:0]. PRE [1:0]. PRI3[l:0]^:Sl:^ 

*U#rs. ffi5Haft«SS4 1 ACcic^r. ccDSIB 

^^t^^^<omwmm^m i o^cn^-r. @ i o 



ao) 

17 

I1>PRI2>PRI36!)^^, 'OSOS^U^^l'-Cli (PRIl. 
PRI2. PRI3) = (S, tfj^ fi) Om^OTJjIK 2K 3A 

L/-Clr>ftC^*i. gS5y@fi[*iPRl>PR3>PR2<D«^. PR2> 
Fra>PR3(0ig^. PR2>PR3>PRl<Dii^, PR3>PR1>PR2 

^mr^. 10 

[0 0431010 ( b > rii. «5yBa)0SFRIl=PRI2 
>PRI3©S^, O^OffiJfeU^^UT^ (PRIl. PRI2. PR 

13) = (m. *) . (Ms fi) x« 

3&5PRl=PR3>PR2<Da^. PR2=PRl>PR3©ig^, PR2=P 
R3>PRL<Di©^. PR3=Ha>PR2©ii^. PR3=PR2>Pra. 

mLim^-M<. :^^r>m}^mm>^2'o&i±mEri^m 20 

[00441 010 (c) V\t. fi5feJlfi*5PRIl>PRI2 
= PRI3©^^. (PRIl. PRI2. PRr3> = (iij. 

>PR3=PR2<Dig^. PR2>PR1=^PR3(D^^. PR2>pr3=p 
fUtO^. m3>FRl=TO(Dli^. PR3>PR2=PRlCDii^ 

[ 0 0 4 5 ) $/c. mm^mmm 1 a^. &9m& 

3WPRIl=PRI2=PRI3CDi©^CC». WafeA*fi#35f$2 O 

mtiti>. «Sffla;S4 2Ati. PRiut?;;^5fCcfcUT 

4 1 A(DHi;^ (lA' . 2A' . 3A' ) {c*ji>r" 1 " i)^2 

i>i:'?^mm^^fci^. mti^" 1" f e3&>W£TS. 
mtf. WSfflfl&a4 2A«. (1) ■5^>f^JKlt^^' 40 

^^Srs (2) e{|y^^f^rr^jQc)&>-9yt§&S:/n 

'fe^1^*«itT5 (3) a^cc{5jn*>^Ki?)"Cfe<. 
<d^«tTm±aJ5 0 >H 1 1 {J. a 1 (D^^im± 

nita;-r^»m±a55 0A-'5 0Di, atTiiJgi^ssi 
±moA^tmtbximr^. so 
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[oo4 6]«±a55 0Att. m^^m^fmtb 

lAi. ^iSflaiBPs 1 AC[>f&^fcse-:>rp<?ax4 0A 
©m:^fi# (1M-3AA) h L/fc^^^-^s^s 

7 0tC»^S^^tfJ§^ (1AAA-3AAA) *tll;»3^«»3 
fflOANDHKi. StSa^'s. hAK^^LT^^^^ 

[0 04 7] ^tfil»lSP5 5«. ^a^gpi~3«Ci* 
f&r^3ffl<DOR@K*»63^JCD. «±SB5 1 A^5 1 D 

F;&s»T-r&J:')(c«^^r^*>^t>;^i^ HI 2(c. 

mm^^mmo^m^xx^ v , r yj tja 

aST'P-fe^r-tfS-tti. «±S|55 0B3^6ffl:^$ti^g 
# (01 1CD1BB&-'38BB) CCJ: 0 tSffi^^ 5^ hB^jl^ 

[0 04 9] RSJCT^-rJc^iClSffij.::.^ hB«. Fin 
c prij A^CCWUr. X-y^•A-r1f^- F^C^PRIVi^ 
:^5r(7)PRix[l]fcr5. h^SrlfrC. a^-tf^- KT^PRlxCO] 

[0050] fhaltj ^CCJjurCi. a8i^:/ci-b 

y*fe^1?-2*s*^<D^|f7cr*-6iS^. fflSBa::.t^h 

B«. Exa2fcf'5r i(c. ExcL3tr^r hfcj:c^Exaitr 

rrh^OOClSSf^o 

[005 1] Tretexj ^^tC*fUrtt, DOIbcJ^t^ hi 
t^x^tfostt^i^^r F30S||f^Sti2». 3!/c. 01 2«: 
[005 2] rraov RU,ROJ PRTUixX^rOF*? 
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Xim:^^vhB^. J^:^T<DJ:^K:^^«r^^frS. PR 
ii^V^:^di^omD:? (=fri[31:29]) (c-d\^^x 

-^CD^^^f7CCDi&31:?'n-fe7l^! D'S:R0[31:2 
9]OStr-y h^S^iXO^ PRlUJ^;^arcti<0PRI[U:3]C= 
PRI3,FRI2,TOi:7 Y->lVK)<DStr^r htCOl^rji. ^ 
CD5^- 0 T RO U S^:^ 4f<D [11: 3] {C^T 

[0 0 5 3] PRI[2:03 {=WyPRI7 ^ F) ^OC^T 
6*. PRI3,PRI2.PRI17 y-Jl/F<D^i^^CD^^<D^f7C 10 
<Di&S:^0*fe^lM DCC^tjSf ^PRIx$:RO[31:293Cr)g- 
hf^ h^##iitfo rmov IR.ROJ IRUi^X^f 
<DrtS*R0Ui^::<5rK:KSIT^^^r$)6. C(D^K: 

F (=IR[3l:293) (coti-ttt. ^<0^^(Dmjyt<omm 
:/CH2'?lM D^R0[31:29]<O§l:rt^ FfCff^i^tfo IR 
[2:0] (=IR3,IR2JRie^r h) <D^t:v hCCOl^rtt. 
-e'Offl€:S^mLrR0|:2:0]<0&trt7 htCtfta^tfo 
[0 0 5 4] rraov EXa.ROJ EXaUi^X^r© 

rt^jgrRoui^xa?ccitejllTS#^T^a. c(z>^^(co 20 

C^r<Dat8iL:::. h Bc0^tTl*jS», ±^ Tmov IR.R 

[0055] mmwmu^ 0 priu^^x^ e 30 

[0 0 5 6] Ct%^<D\^t>:^^8 l'-6 3«. ^v;!/^ 
Ctl60U>?Xdf(3r>±fit3 t^«y h (M»1D7 F) 

L/^^Htf^frc, aia^a-fe^rtM D4^^>;^-'^•^> 
BB-3BBB) frcj:»)a»j5n^, 

[0 0 5 7] ^ftiPRIUyX^fBZOTttStrt? P 

6 4tt, PRlUi^:^5?<DS*ai/^^f^K:, priw*^ 
:^^r6 2tt30PRi3,PRi2,PRii:? ^-;bF<05^. -e©^ 
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lRUi^:^5'6 2 4i<D rwrniij :7^'-;i/F^/i'L 
[0058] ji^tf>f ^jim9tmQ 9 j^sEo^jd 

LOOP: 
;^^)]/ 

aldst MEM[100],RO 

;T F 5 -sr ^7 (Atomic LjoaD STart) 

[0 0 5 9] i^^i; (1 oo#a) (j^f^-^f^Rocc 

test RO 

;R0 = 0)&c6tf-te'n'7^i^3£l(c-fe^; F^TS 
beq LOOP 

store Rl.MBHElOO] 

;Ui>:^^Rl07'-it^^^V 10 OSteCCgSIT^ 
±iB(0!^5£^^J( J. y ^ i; © 1 0 0 S^^g^E^U L . 
hUm^lhbtcr-'iiifiO'C^tllt. Ue^X5rRl(D7= 
-arS^^yOl 0 0#WCCStiitf. «>U^;5^fflL/t 

•r--^'3CFSori&t:fn6i. of^^^jtxmK^^^Lm^ar 
)\^vm7^tii>i^^ifi^^(o\t. mK^^u 1 oo# 

5^#^9»Ja>^f fflcoi&St^n -fe y '^i>u ^ 1 

0 om&im^s^^x}ixiip>^\,\ 

[0 06 0] C(D^'^rjMm^^^^y!fiS^'ti,ir^^jU 

<aBif ^ i'^ufijtae 9 >asif ^^A/ftjt^e 9 

HI 3(D<l;^tC^^^S^fflS6 5. ^'t^v^e 
6. n>/Sl/^3r67. -b U 6 8 5, 

[006 1 ] KSic*jur^#^«i!aa6 5«. 
dstd^^^fi^d^iur films n^. cfcDAttWJcjj 

i^S^tftffl^ 6 5 1 - 3 3&i61$£^^ 

!^3e#^*^^ffM±S5 0 
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[0063] n>>'^*^-^r67tt. ;57»>>5r 6 6 CD;^*;^ 

>hfi3i)^oi-a-r^3&>S7!^«rJim^T§. o^o^hf^a 

^tiXi,>^ilfi. HI 3tc^LfcJ:^tc rpRi[iL:3](=flU 
3[i:o].pRi2[i:o].PRii[i:o]j . Tuooooj . roono 
oj . roooolu 04-0x^^0 

3](=PRi3,2,i^ ^ K)K:fi^3nTC^-S«ifelifi* 

^cD^f7c3&«i&ffl':^a^t^l^3T^iti5S riiooooj . ig 30 
il:/o•^2'5r1^2r*n« roaiiooj . iia:/P'fe-^-!t-i 

t?*h« roOOOUJ rpRI[il:33(=FRI3'Cl:0].PRI 
2'[l:0],PRIl'[l:0]J tbXOitiir^. 

[0065] cncc J: mm-^-^ ^)i^<omm^. 

W§BMO'^)\/9X\^v^^u'^v'^^r>\,>X. ^(OVi 

[006 6]/tiAtf. :/py^A«<D«5felBa*±frf 
<0<fc5K:iag3nfcinqpr«r^RC;ctecpr^^tt, fiSIBa 
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{C. XwKwW1f^--F<D<S:^ttPRIx[l]?:*fS^K:L' 

a. 

[0 06 7] ^fc. fficDilffi:>'nH2 7if*<?±$'e-re 
#<oa^:/n-b ^if©i5i^*SM^ 3HfT«yi*r'^gf T'n y 

^©^*>, hBK:j:oT±Ei[^ffilK:^f 

to: u t?;^ i> * fc^Era. u y X 5r L/ r S #cDMyi 
Sffihttfiltc* &«^k:5i:. ^^mrWH^ 3 0 

±«Br^3 1 otic^r^xm^y v^nm^nmt Lxia 

[ 0 0 6 8 ] i&S:^P-fe 1 3&saSl?±«firc*>^ < 
«^0C«, ^^tf«»raJ3 0F»iCr>»Ka3 2 0tcfc(ri 

3&iiis:^c2 ^y^i^n^x r^a>Amx^H\mnn 

»rSS3 3 0{C<fcoT»tfpJffii^«Br$n. not readyW 
[ 0 0 6 9 ] ^^tC. ^^t^f^SP4 Oi*. ^»!f« 

fi5tlIltasiiaiS8 03&^6<Di&s:/P'fetri^ci©ff 

^&ii^h(o^^^7S^o^mtiitix\.^^m^ 

{H9(DlB-3B©5i^lBCD;5^;ft«^) tCtt, 
^fiH?»4 0«. iO^m^^iW^ (Ei90lBB 
~3BWD5^1BB(D**a) iTSc 
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[0070]m«. ^K^ffllditaffi:!^:? hA(C 

[007 1 ] 36k:. #<^»tT«it®5 0». 
tfWRSUS 0 i^»ff^±a5 0 i Ei. fplti^^^ 20 

[0072] ^ifet>^. ^o^epir^co^wAnj&iT 
X. ^^^tT=HBSS3 0tcM^r. ^<^tfa>«ffl;5p6 

So 

[0073] ^^^f«ffi*>6A^»ff^* 
^TS, ^>^^^, ^^fSihaJ5 0r*5>^:/ 40 

[0074] c<m. ^^%immo\t. 
-3{cwasnfc^^rtg4>:f-^u-i^a>^. ^r^S 

^fS±aJ5 03Qtt6O#^iff§^ (H 1 1 CDaAAA-3AA 
A. IBBB^BBBB. IJDOC^SCXX; IIXXJ^BDCD) KfiEor® 

hA-DiC^lf-r-S. ^*>\ ^s^J^-r^H 50 
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[0075]$:^. PRI Ut;^;^ ^Ol^n^mLOl^iy 

:^^xfmt6mi^bxi>j:\,K ma, aEf^±ffl<D 

SPRIx[2]t^'7 hi. fiKfeJlfiffl<D§PRlx[i:0]7 v-^Jl/ 
X^ri I RUiPx5riEXCLUi^;^i$r<b«. Ctlh<D 

^tbxmf&bXi>i:\.\ 

[ 0 0 7 6 ] S^t. !BS^^«|fflgP6 5(3:. ^^<0 

F ^nbx^myifiWt^r^mmi^:^mi^mmt^ 

[ 0 0 7 7 ] ^ 2 *^?B©fft<D^ft?eStCfcW-S V 

1 0 0. ^^pugji 1 i-'i 1 3, ui^x5?i¥i 3 1 
--133. A^:?x^;^jii©ia5i 4 0. ^^mwmu 

15 0. aMICl«9fflia6 0. aefi^-t^ hA2 0-D 

23. bvx^mmiio^^^xmmtih.mi 

[0 0 7 8 ] @2(cfct>r. ^^-t^^t'jL^'ty 1 00 
^^»j-e*So ^^S?^i 1 i-'i 13«. ^ti^fi 
mmi 4 oc:>mm^^\i^^ifimu-yx\.>^. \yi>x 

^fgfl 3 1-1 3 3«. ^tl^nmL\y'i^:^^is^hl3ih 
biy:^^Vr^)UV^*). ^^mm^i 1 1-1 13CC 
lMli^M!tbxm^ihtixi>^^ €£-:>Ti&S:/o-fe^^ 
1M -Stcfe mi kij^iSL/Tir^So 
10 0 7 Q] ^^yx^v^m&^l 4 0kt, mi^Tftb 

»Ram±th}^mf^^j^.^m^xmm<omm^mr 

5. rrjit>io. g5feiaffl$liar®6 0)0^60i&S:/a-fe^ 
1 0 o{c*ttTsa(o#^»^3&i|^^ccd^:7 X 
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[0 0 80] ^mrW^mi 5 0tt. mi^miyfc^ 

[0 08 1 ] ±ia©«fi6(c J: 0 affi^x. V h ncMr^^ 
[0 0 8 2] ^yt, fi5feSifi©U-^Mi2fc'v h3U^ 

( 0 0 8 3 ] 3 ±mmmB^\t. p R i ue^x 30 
^mot^mi^ox^otkPM^^^. /^-K'^'xr 

[ 0 0 8 4 ] * fc. ±IBiy6J^Sr»0 9 <Dfi5tJSttW 
SgB4 1 AOCfcl^t:: 2oX«3oc[>S$feHHar3&J|^i;ii 

ctC^ ^CD^. #tJ^ffl8&S|54 2A^gIII^TSC<E:*5r 
t * te. S 9 <D|lJSfflf&SI54 2 A ««jfejKfi*a5ea 

4 1 A(Dmti>cmi'iibhxi>:6ffi. s^mim&ste o 
iS5tiia«sa4 1 Aomftcmx. mcmimifi 

[0 0 8 5] $6tc, J:£IU6J^aiK:fcl>rPR I Ixt^ 
;:^^rt}i(3r)MYPR I 7 Y-^l/Ftt. P R 1 Ui^;^ ^fOil 
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i^fiStC Lxm^\mYT) A T A ^ F ^fclKfrtr , 
±8|55 0A*qfeiaLri*SR^:&|?T-5«ia«. SS-Y 

[ 0 0 8 6 ] iL^^m^X\%. SA^WSSJi 
[0087] 

[asacDSftm] *«^CDv;i/^xUtr F::^D-fe^.i?'(j. 

tear.-. F^c^tf^'^t^^^nyh^^^r^^'r-swai 

[00881 CCD»ffiCCi:ntf . F K«ff 

7 ^ ^vLn^-^h^^m^^^m^wsi^^^hxw^^ 
[0 08 9] c(D«^fc<i:n«. a6;c. 

[00901 c©»^K:<fcn«, (iUi:/n 
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[009 1 ] C craiBa- 7 KD 1 ff$fea©^ 
^5:0. ^S!iff«rKf±^5Ci*sr^^». RGB 30 

So 

[ 0 0 9 3 ] c criqriBffi^aw. 

[0 0 9 4] c©«fiSfcJ;n«. ±ie<DJ;^^ 
3 o<D(KaW3fe::^n A)C»sameiff ^tiTl^S C <b 
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[0 0 9 51 cccfSia^^atJ. $Offliue>;<^r*w 
b^m(om2y ^-jvh'timb. usaiSa-tyKD 

X. $ #^««KZ>fflSIj7 ^ --il/ I'^m^fdrt t 
^5^^e6D@W(7>7'-4^^Si^2 7 ^ Kogafflb 

[0096] CCD^fi6CCJ:n«. JJB(D{Kffi«|^:/p 
tt. 112 7 ^-;l/F^il;^ffl-rc 

nfcii^. mmm^^^mfbft^mm^mm%\i 
bx. mm^tiit^im^m^n&r^^^m<omi 

[00 971 C<?)«^tcJ:W^. »T^--F. m^t^ 
Ft:^"•^^'-^'^^1f•=e- FiritefiLrSSfea 

U/ci^CCTcCDS^feS^^CT)* *«^*r S C ti)iX^ 

i^^ot^t^m^ ^o^mm^^m7b'ftf)>4: 
Hi$ti/ci#. ^o^^^^^mjbit^^mm^mic 

[00981 c©«^k: -m^^m^-^m 

t^CtifiX^^. ccTv;l/^;^U^ F:/a-fe^^1f 

T'-^m^mt^m^. ®i^i?it^®«. ^j^tcssiB 
^i^±r^^^mmbx^^\.K 

[00991 C<om^^J:ix\t. ^6^^imo^^ 

x^^^<!>mmm<rmm:^^ixmrc^cu^c 
tifix^i. tit. ±^mmi:imi:r6^n.9xbyh' 
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^ h^fisor^^fTi!*«:a;^jT«^^<D [ail] mwrn^^^i^^^^vm^wo^^m 

^m^tnwm^wj^^^^^n^iP''^^^ 20 [si 2] si^a^^ Ffccjr-s^ffl^st/siiaiu-:^;^ 

(d^^k: J: or^fisstca^iB^, ^^i^<o«5ts [013] mmLwm<onmum^^mr'fu ^ ^ 





2 






3 




[0101] c<o«lfi&k:J:nji. ^ffi(cJ:or^3 


20 


fflte:x^ 7 h A 




2 1 






22 


tatia::. 7 h C 




23 


atga- h D 


^. 


30 




[Sffi©®*/:cift^] 


40 




[@ 1 ] :i^^m(Dmkim^m^'^)\^9:xu^ Y:fn 


50 






60 




[@2] *l^^or>f6<D||i6jgfl|{C*jC-t^v;l/^XU7 K*40 


70 
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